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PREFACE 


One of the important functions of the Bureau of Mines has been 
the analyzing of samples of coal from every coal-mining State and 
from Alaska. The analyses are being published for the information 
of Government officials and the public. 

These samples have been collected in mines by representatives of 
the Bureau of Mines and by geologists of the United States Geological 
Survey in investigations of mineral resources; they have been col- 
lected from coal delivered for use of Government departments— 
Treasury, Navy, and War—and for various Government institu- 
tions; they have also come from coal obtained for tests by the bureau 
in investigating the utilization of fuel and the explosibility of coal 
dust. Many samples have been collected and analyzed in connec- 
tion with the work of various State geological surveys. 

From time to time the bureau has published the analytical results 
in large bulletins. Although the analyses in any one bulletin are 
grouped together by States or by special uses, to look up the analyses 
of coals from any particular section of the country necessitates 
the perusal of a number of bulletins, some of which are no longer 
available for free distribution. 

Moreover, when the bureau receives an inquiry for analyses of coal 
from any desired part of the country, to send a number of bulletins 
in order to show the analyses for an individual mine or for only one 
mining district in a State causes a waste of public documents. It 
therefore is deemed expedient to republish the analyses of coal in a 
series of inexpensive papers on separate States, or, if the coal produc- 
tion of one or more adjacent States is small, on a group of States. 
These papers include a brief description, abstracted from the reports 
of the United States Geological Survey, of the geologic structure of 
the coal basins in the State, or group of States, as well as a brief de- 
scription of the typical mining conditions in the different districts. 

Technical Paper 269, on Iowa coals, was the first of the series to 
be issued. This paper on Missouri coals is the ninth. The others 
in order are Kentucky, Ohio, Utah, Pennsylvania, Alabama, Vir- 
ginia, and Tennessee. The analyses of Pennsylvania coals have 
been published in a bulletin issued by the Topographic and Geolog- 
ical Survey of the State. From time to time the various papers will 
be revised to include later analyses. 

Scotr TURNER, Director. 
IV 
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ANALYSES OF MISSOURI COALS 
TOPOGRAPHY AND GEOLOGY OF THE COAL AREAS? 


By W. T. Tuom, Jr.? 


TOPOGRAPHY 


In northern and western Missouri are coals of bituminous rank; 
m the southeastern part of the State are beds of lignite. Minor 
pockets of cannel coal are found at many places southeast of the 
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Area underlain by bituminous coal. 
WA Coal-producing area. 
MM Lignite-bearing area. 


FIGURE 1.—Coal-bearing areas and producing districts of Missouri 


Main bitym; ; ‘ 

, ro ¢tuminous coal field. The large outlier of coal land in St. 
and is j county represents an extension of the eastern interior basin 
intimately related to the coal fields of Illinois and Indiana. 

i ea serpin has been abstracted from reports of the Missouri Bureau of Mines and 


U S. Geological Survey. 
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The surface of the Missouri coal fields is mainly a great plain. 
North of Missouri River this plain has been trenched by streams 
into tabular plateaus; south of the river it is featured by a number 
of low eastward-facing escarpments that extend northeast-southwest, 
parallel to the edge of the coal field. These escarpments in places 
attain heights of about 200 feet, compared with a surface relief of 
100 to 300 feet in the dissected area north of the Missouri. The 
slight difference between the surface features of the areas north and 
south of Missouri River are mainly due to the thick mantle of silt 
and glacial drift which obscures the bedrock and coal beds under ex- 
tensive tracts north of the river. 

All parts of the coal-bearing areas are within 15 miles of existing 
railroad lines, and additional coal spurs can be cheaply constructed. 


GEOLOGIC RELATIONS 


The coal-bearing rocks of Missouri, except for those of the lignite 
area, are of upper Carboniferous or Pennsylvanian age, and are 
divided into two groups—the Des Moines below and the Missouri 
above—which in turn are divided into formations. The formational 
subdivisions of these two groups and their relation to the recognized 
units of adjoining States are given in Table 1. 


TABLE 1.—Upper Carboniferous formations of Missouri and adjoining States 
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The Des Moines group includes the topmost part of the Pottsville 
formation and the equivalents of the Allegheny and the basal part. 
of the Conemaugh formation, as the Allegheny-Conemaugh boundary’ 


Google 


TOPOGRAPHY AND GEOLOGY OF THE COAL AREAS 3 


falls within the Pleasanton formation. The Missouri group is equiva- 
lent to the upper part of the Conemaugh and the Monongahela. 

North of Missouri River and west of its bend at Saline County 
the coal-bearing rocks dip nearly due west about 8 feet per mile, 
whereas east of that general meridian the strata are nearly level. 
South of the Missouri the general dip is about 6 feet per mile west. 
These regional dips are modified by a number of anticlinal arches 
100 feet or more high, which trend northwest and southeast and 
commonly show steeper dips on their southwestern flanks than on 
their northeastern. 

In Missouri the principal coal beds lie in the Cherokee shale, and 
development at present is confined almost wholly to the beds of that 
formation. The coal beds in the State from topmost to lowest are 


as follows: 
TABLE 2.—Coal beds of Missourt 


Wabaunsee formation: Cherokee shale—Continued. 

Nyman (Atchison County). Bevier, Lower Rich Hill, Weir- 

Shawnee formation: Pittsburg Lower. 

Elmo (Nodaway County). Tebo. 
Nodaway (Nodaway County). Brushy Hill. 

Pleasanton formation: Jordan (Henry, St. Clair, Cedar, 
Ovid (Sullivan County). Dade, and Barton Counties). 
Mulberry, Foster (Bates County). Monteserrat (Johnson and La- 

Cherokee shale: fayette Counties). 

Lexington (Mystic) (Fort Scott Cainesville (Harrison and Mercer 
red coal), Mendota. Counties). 

Summit. Eureka (Macon and Linn Coun- 

Mulky, Macon City. ties), Waverly (Lafayette Coun- 

Bedford, Upper Rich Hill, Weir- ty). 


Pittsburg Upper. 


Thin local coal beds occur in the Wabaunsee, Shawnee, Douglas, 
Pleasanton, and Henrietta formations, and other coals may be 
present in the lower part of the Cherokee shale near the Kansas 
State line, as the formation there contains basal beds that are absent 
farther to the northeast. 


EXTENT OF COAL BEDS 


The coal beds below the Tebo are not persistent and are mainly 
productive in the counties listed in Table 2. The Tebo, though 
locally thin, is almost everywhere present nothwest of its line of out- 
crop and is at present mined chiefly in Linn, Grundy, Chariton, and 
Henry Counties. The Bevier, Lower Rich Hill, or Weir-Pittsburg 
Lower coal, as it is variously called, is extensive and is mined at 
many places, yielding more than half of the coal produced in Mis- 
souri. The Bevier is easily identified, as it is the only bed with a 
limestone bottom rock and no limestone cap rock. The Bedford 
coal is probably of little importance outside of Livingstone County 
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unless the Upper Rich Hill and Weir-Pittsburg Upper coal of Bates, 
Vernon, and Barton Counties correspond to the Bedford. The 
Mulky, Summit, and Lexington beds are relatively thin but are 
persistent. The Mulky bed is of most importance in Montgomery, 
Ralls, Audrain, Macon, Randolph, Chariton, Carroll, Lafayette, and 
Johnson Counties, the Summit in Howard and Boone, and the 
Lexington in Lafayette, Ray, Putnam, and Adair Counties. 

At present the larger mining operations in Missouri are concen- 
trated in such areas as are underlain by coals that are thicker or 
more easily mined than those found elsewhere in the area of coal- 
bearing rocks. In addition to the counties already mentioned, 
Caldwell, Callaway, Clay, Platte, Schuyler, and Vernon Counties 
contain some thicker coal beds. 

“Pocket” coals are worked in a small way in Moniteau and Cole 
Counties and are present at a number of points in areas farther 
south and east. Some lignite is known to be present in the Creta- 
ceous and Tertiary rocks of the southeastern corner of the State, 
but the beds have not been cxamined in detail and they can be only 
of minor importance for a number of years to come. 

Coal production * of Missouri during the past five years is given 
in Table 3 following: 


TaBLe 3.—Coal production of Missouri, 1919-1923 


1919 1920 1921 
Producing counties....................---- 20 29 23 27 
Coal produced: 
Loaded at mines for shipment, tons....| 3,414,223 | 4,811,598 | 3,200,406 | 2,620, 074 3, 101, 275 
Sold to local trade and used by em- 
ployees, tons __.....-2-....2-2-22 ee 422, 479 420, 318 242, 136 228, 327 211, 447 
Used at mines for steam and heat, tons., 143, 09 137, 649 99, 989 76, 349 90, 429 
VT OUNes fas Soha eG cuted ee oe a 3, 070, 798 5, 369, 565 3, 551, 621 3, 403, 151 
Average value per ton___......2.. 222 2---. $3. 21 $4. 16 $3. 92 $3. 40 
Employees: 
Underground. ....-...- So Miho tush aes i 7, 25 6, 865 6, 971 5, 552 
Stirlate:.. doh. ue cent ee tec u Stace Seuune 2, 079 1, 973 1, 584 1, 400 
TOCA. (92 asise dons Sea bia testa Slee 9, 314 8, 838 8, 554 6, 952 
Average time worked, days........2..2222. 175 233 166 155 


* Tryon, F. G., and Hale, 8. A., Coal in 1919, 1920, and 1921: Mineral Resources of the United States, 
1921, Pt. Li, U.S. Geol. Survey, 1923, pp. 596-597. 
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MINING METHODS 


By C. A. HErBertT?4 


The coal reserves of the State of Missouri before mining began 
have been estimated by the Missouri State Geological Survey at 
approximately 79,000,000,000 tons. Of this amount, about one-half 
of one per cent has been exhausted. 

The annual output of the State ranges from three to five million 
tons, and though perhaps five or six times this amount of coal annu- 
ally is used in the State, yet, because the coal beds are thin, mining 
costs high, and the coal inferior in quality to most of the coals in the 
adjoining States, the mines are restricted to local markets where low 
freight rates offset the disadvantages of high mining costs and inferior 
quality. 

Missouri has four continuous workable beds, which in downward 
order are as follows: Lexington, Mulky, Bevier, and Tebo. In addi- 
tion, there are several beds of small extent. All of these beds lie 
practically flat, except for local “hills” and “swamps.” 

The Upper or Lexington bed averages 18 to 23 inches in thickness, 
and in some places coal as thin as 15 inches is being successfully 
mined. 

This bed is mined on a longwall advancing system with face tracks. 
Roadways are maintained at approximately right angles to the face 
and 480 feet apart, and the face tracks are connected to them. The 
natural conditions are admirably adapted to this system, the roof is 
generally good, and in some areas a so-called block slate above the 
coal comes down in rectangular blocks, with which pack walls and 
supports are built. Where this block slate occurs few props are 
needed. Just above the slate is a strong limestone 8 to 10 feet thick 
which permits ample space for the track and cars between the face 
and the pack walls. Just below the coal is a fire clay in which the 
mining is done either by hand or by longwall machine. In nearly 
all of the large shipping mines the coal is undercut by machine. 

The haulage entries, from which the face tracks branch off, are 
kept high enough for mules by brushing, either in the bottom or 
partly in the top and partly in the bottom. 

The cars, which are merely low flat trucks without sides, are pushed 
along the face by hand. In loading a car the miner builds up the 


‘ Mining engineer, Bureau of Mines. 
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large lumps around the outside and puts the smaller coal in the 
center. 

Because the coal is blocky and because no explosives are used, 
little fine coal is made. Practically all of the coal is loaded on the 
car by hand without the use of a shovel. 

The Mulky bed averages about 20 inches thick. The natural 
mining conditions are similar to those of the Lexington bed, and the 
coal is worked on the face-track system of longwall generally used in 
the Lexington bed. 

The Bevier bed is the most important of the Missouri coals because 
of its extent and thickness. It averages about 4 feet thick but in 
places thickens to 54% or 6 feet; it is characterized by a clay parting 
8 to 12 inches above the bottom. Below the coal is a soft fire clay 
that has a tendency to heave when wet. The roof ranges from a 
soft shale to a sandstone and, though in some places it may stand for 
a while without timbering, it soon weathers and loosens, requiring 
both the rooms and entries to be carefully timbered. 

With few exceptions the mines in the Bevier bed are worked by the 
room-and-pillar method, and, except in one or two mines where 
machines are being introduced, the coal is all shot from the solid with 
black blasting powder. Where the roof is soft the heavy shooting 
causes considerable trouble, and also makes it almost impossible to 
prevent the clay parting from becoming mixed with the fine coal. 

The main entries are usually driven 7 to 8 fect wide; side entries 
are driven 12 to 16 feet wide with the track along one rib. The space 
between the track and the opposite rib is utilized for the stowage of 
rock from brushing and from falls of roof in the entries. In both 
rooms and entries it is the custom to take up 12 to 18 inches of 
fire-clay bottom to get sufficient height for the cars and mules. 

In the few mines where mining machines have been introduced, 
42-foot rooms are driven with less trouble from roof falls than 26-foot 
rooms in mines where the coal is shot from the solid, because of the 
absence of excessive shooting. In these wide rooms the tracks are 
laid along each rib. 

Little or no attempt 1s made to recover room or entry pillars, and 
as a consequence the extraction probably does not exceed 50 per 
cent. 

The few mines in the Bevier bed that are working by the longwall 
system, as well as all of the mines working in the Tebo bed, are using 
the longwall advancing system, which is general in northern Illinois. 
The adoption of this system rather than the face-track system was 
made necessary by the soft shale roof of both the Bevier and Tebo 
beds. 

In this system the branch roads, run on 42-foot centers at nearly 
right angles to the face and are maintained by brushing down the 


Google 


MINING METHODS q 


, Toof at the road head and using the rock for pack walls along the 

, sides of the roadway. These branch roads are cut off every 300 feet 

| by 45° crossroads or headings, from which the branch roads are con- 
tinued. The space between the pack walls is utilized for the stowage 
of any rock that may come with the coal and for the clay that is 
taken out in the undermining. A considerable amount of timber is 
required along the face to support temporarily the roof between the 
face and the gobbed material. The coal is undermined both by 
hand and by electric-chain machine. The mining is done in the 
clay beneath the coal. 
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ANALYSES OF MINE SAMPLES 
By A. C. FIELDNER,5’ H. M. Coorer,® and F. D. Oscoop? 


The analyses in Table 4 are arranged geographically with respect 
to county and towns, and are grouped as follows: 

1. The proximate analysis—moisture, volatile matter, fixed car- 
bon, and ash. 

2. The ultimate analysis—carbon, hydrogen, nitrogen, oxygen, 
sulphur, and ash. 

3. The calorific value of heat of combustion. 

4. The softening temperature of ash, when such determinations 
were made. 

Ultimate analyses are gifen in three conditions—(1) as received; 
(2) moisture free; and (3) moisture and ash free. Proximate analyses 
and heating values are given in two conditions—(1) as received and 
(2) moisture free. 

The as-received condition represents the sample as received at the 
laboratory, whereas the moisture-free condition represents the 
composition and heating value of the dry coal. The moisture and 
ash-free condition represents approximately the composition and 
calorific value of the dry combustible matter. 

The analyses are given to the nearest 0.1 per cent, and the British 
thermal unit to the nearest 10, although the laboratory determina- 
tions are made to the nearest 0.01 per cent and the nearest British 
thermal unit. 

SOURCES OF INFORMATION 


Many analyses from old reports of the Missouri Geological Survey 
have been purposely left out because of lack of uniformity nm methods 
of sampling and analysis. Those that are presented in the table 
were collected and analyzed by the approved methods * adopted by 
the United States Geological Survey and Bureau of Mines. The 
samples themselves were collected by geologists of the Missouri 
Survey, and were analyzed in the laboratories of the United States 
Geological Survey at the coal-testing plant at St. Louis, and the 


§ Ficldner, A. C., chief chemist, Bureau of Mines. 

6 Cooper, H. M., associate chemist, Pittsburgh Experiment Station. 

? Osgood, F. D., assistant chemist, Pittsburgh Experiment Station. 

§ Stanton, F. M., and Fieldner, A. C., Methods of analyzing coal and coke: Tech. Paper 8, Bureau af 
Mines, 1913, 42 pp. 
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ANALYSES OF MINE SAMPLES 9 
Bureau of Mines laboratory at Pittsburgh, Pa. Analyses have 
been copied from Bulletins 22, 85, and 123 and include analyses of 
all samples received up to August 1, 1923. 


FUSIBILITY OF ASH 


In general, the softening temperature of coal ash from the coals of 
the United States ® ranges from 1,900° to 3,100° F. For convenience 
the order of fusibility may be expressed by subdividing this range of 
softening temperature into three groups, as follows: 

Class I. Refractory ash, softening above 2,600° F. 

Class II. Ash of medium fusibility, softening between 2,200° and 
2,600° F. 

Class III. Easily fusible ash, softening below 2,200° F. 

The softening temperature is defined as the temperature at which 
a cone of the ash, when heated in the test furnace with a slightly 
reducing atmosphere, has fused down to a spherical lump. 

The Bureau of Mines has determined the softening temperatures 
of the ash of a large number of the coals in the United States. The 

coals of Missouri which were tested gave fusion points that were low, 
and they lie, in the easily fusible Class III, ranging from 1,930° to 
2,100° F. This low softening temperature is a marked character- 
istic of the coals of the interior region, of which the Missouri coal 
fields are a part. The actual observed temperatures for those 
samples that were tested will be found in column 17 of Table 4. 


* Selvig, W. A., and Fieldner, A. C., Fusibility of ash from coals of the United States: Bull. 209, Bureau 
of Mines, 1922, 119 pp. 
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DESCRIPTION OF SAMPLES 
ADAIR COUNTY 
KIRKSVILLE. Bia CREEK No. 1 MINE 


Analysis 75558 (p. 10). Bituminous coal from Big Creek No. 1 mine, a shaft 
‘mine, at Kirksville on the Wabash Railway and the Quincy, Omaha & Kansas 
‘City Railroad. Coal bed, Bevier; Cherokee formation. Thickness, 3 feet 8 
inches. Roof, sandy shale; floor, clay. The bed was measured and sampled at 
one point, by W. W. Weigel, as described below: 


Section of coal bed in Big Creek No. 1 mine 


TADOTAUOLY ING 2 on os he eh eo en See 75558 
Roof, sandy shale: Ft. in. 
CORN ese i Ne teh ta OE ca ian pee te Cu a a cau dares 2 10 
Olay ANG DO VTIUG Sicha hs da BS ee gaat Sian oe tara e2 
025 Even nme Nn oar cD eT BEN Pe GE ROO ae an STS en eR 8 
Floor, clay: 
TICKNCS8° Ol DOC mc chen eet cohen eed eee ee ee Me 3 C8 
Thickness of sample___.._.......--..--.--- 2-2-2 eee ee 3 66 


The daily output was 800 tons at the time of sampling. 
NovINGEeR. Evectric MINE 


Analysis 75561 (p. 11). Bituminous coal from Electric mine, 2 miles west of 
Novinger. Coal bed, Bevier; Cherokee formation. Thickness, 3 feet 8% 
inches. Roof, shale, ‘slaty’ and variable; floor, hard fire clay. The bed was 
measured and sampled at one point, 2,500 feet west of shaft, June 7, 1920, by 
W. W. Weigel, as described below: 


Section of coal bed in Electric mine 


MADOTAOrY: NO oo ic ee i ee oo ete bee sce oe oe eee 75561 
-Roof, shale, ‘‘slaty and”’ variable: Ft. in. 
Coal containing thin pyrite lenses and nodules._.........-_._--- 2 
Clay, hard and pyritiferous....._........-.-_---.------------- alg 
OAs 2s 2 ersten eee ee ee oe ath ee ie aa ee ee ae aie 5 
Clay Mae x 252 see gpd se oh cine eats cet ede Nee ee tre tae gd 22 
RS ON salsa oh Wl os Sa Span bn eg hea ia me altace Naat Bh 1 1 
Floor, clay, hard fire clay: 
‘Wick wess:- Of bed 2. nurse ete i a i i ee et 3 8% 
AUICRNCSS Of BAM 016s 8232 etd soa is ee a coh Maren a eee: 3. «6 


The daily output was 150 tons at the time of sampling. 
NoOVINGER. Kansas Crty Miptanp No. 4 MINE 


Analvsis 75566 (p. 11). Bituminous coal from Kansas City Midland No. 4 
mine, 3 miles southwest of Novinger. Coal bed, Bevier; Cherokee formation. 
Thickness, 3 feet 714 inches. Roof, weak shale; floor, hard clay. The bed was 
measured at one point, 3,500 feet east of shaft, June 8, 1920, as described below: 


«Not included in sample. 
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Section of coal bed in Kansas City Midland No. 4 mine 


laboratory .Noec2c2cccs256u Sosteet it oee ootweew tbe sete es 75566 

Roof, weak shale: Ft. in. 
(Coal; pyrite lenses. 0st ou Shee 8 Sree ho Le oa ed 1 ll 
Clay, hard,'and much pyrite_....______.__..2----- 2-22 eee oj 
CO i oe iin ames Gia ole ie Pe ee 5 
8) «5 2s Caen nn deg ve a ee IR eee? e2 
OB hae ee ps eng he td a De hs 1 O 

Floor, hard clay: 
Thickness Of Dd u5:222s ee oe ie ee eee ees 3 7h, 
Thickness of sample___._._____...-.-_-.--------------------- 3. 4 


The daily output was 750 tons at time of sampling. 
BARTON COUNTY 


MULBERRY. CARNEY-CHEROKEE No. 2 MINE 


Analysis 75557 (p. 12). Bituminous coal from Carney-Cherokee No. 2 mine, 
2% miles northeast of Mulberry, Kans. Coal bed, Weir-Pittsburg lower bed; 
Cherokee formation. Thickness, 2 feet 9 inches. Roof, shale; floor, clay, hard 
fire clay. The bed was sampled at one point, July 20, 1920, as described below: 


Section of coal bed in Carney-Cherokee mine 


DADGPSLOFY: NG@i23ck oi Je es el i Bn ee ee te eat Sak 75557 
Roof, shale: Ft. in. 
Coal, thin shale streaks with pyrite streaks near top__....-....---- 1 §& 
Gah a a pete ace as hs No toga yee as Ah a oc ha Ste | 
COA): a2 SB oa eee out eres eee san ties ices 1 3 
Floor, clay, hard fire clay: 
‘Thickness Of De@ 22.5.5 Se ere oS eee ee Seco 2 9 
Thicknéss of sample: ocsees.c2 dose ees e ee ewe cect ccd éucuuse 2 8 


The daily output was 150 tons at time of sampling. 
BATES COUNTY 


Foster. WaLnut MINE 


Analyses A-2815 to A-2817 (p. 13). Bituminous coal from Walnut mine, a 
drift mine, 2 miles southwest of Foster on the Missouri Pacific Railroad. Coal 
bed, Mulberry; Pleasanton formation. Thickness, 3 feet 1 inch to 3 feet }4 inch. 
Roof, hard blue shale; floor, fire clay. Dip, 1°. The bed was measured at two 
points, June 4, 1924, by J. N. Geyer, as described below: 


Sections of coal bed in Walnut mine 


WC OTe ees oi Sate it cle ae od eee eae eple rake dinne wleiaee else tes Neto es chee ie gis 
lahoratory NO. ooo soot cata st oe sdated chadicc stn Succeed coon adaknce oo uateneeacoes A-2815 | A-2816 
Roof, hard shale: Ft. in. | Ft. in. 
Coal, WuStrOUS 3. ecu io eo ko dentatey oe ek whe) et oo GR Stoo eee eee es 1 2 1 3 
Perite er SUID NE ese et tls eet ot LE ee ol te Bee I ea a 1% 
caps G1 «peer NNR al ee San anny te aR te PU le aR NES ea MSR RT CER DOI AIT EE Fn es ree Foren cm | 
Coal full laminateds. oo oe ns Sls Soke tia ed hacer eeiccassau'sc cee ee 1 6% 1 «3% 
WBISCK JACK? igen ee se cys Spek ee alg wo oe 2 dita ne BMA ang oad ee 63 05 
Floor, fire clay: 
alg (ak oh dV 0) Me 0-5 LE a I SE Cea ene ee 3 


*Not included in sample. 
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Section A was measured at face of 1 south entry 500 feet southeast of opening; 
and section B was measured at face of main east entry, 500 feet east of opening. 
The ultimate analysis of a composite sample, made by combining face samples 
A2815 and A2816, is given under laboratory number A2817. 

Coal was undercut by hand; FF black powder was used. The mining system 
was room and pillar. At the time of sampling the daily output was 50 tons; 
the output for 1923 was 9,000 tons. All coal was from advance workings and 
was run of mfine. Bar screens were used and coal was picked on car. In 1924 
the lifetime of the mine was estimated to be 15 years. 


Hume. N. & S. MINE y 


Analyses A-1959 to A-1961 (p. 13). Bituminous coal from N. & S. mine, a 
stripping operation, 314 miles north of Hume on the Kansas City Southern Rail- 
way. Coal bed, Mulberry; Cherokee formation. Thickness, 2 feet 5 inches to 
2 feet 8 inches. Roof, ‘‘soapstone’’; floor, fire clay. The bed was measured 
at two points, May 21, 1924, by J. N. Geyer, as described below: 


Sections of coal bed in N. & S. mine 


IGSOratOry Nic ei gee Bein silec ects sae eee Dae e eeeee ee ouccietot sce somes pore | To A 
pw Ny 
Roof, soapstone | in. |" Ft. 
NOW eo ores Sate een BEd ee CaaS ct SIS hong Sine Bate le Bale ici eit ieee eeyatee ll “6 
TSG fea RAIS Sl NEE OR OEE Wh CEON RINE CONGR UE | e1) °2 
OG) gic so ec Be etme een ube asia ues eor a aueseia eee eu a sme ne ees 1 8 5 
Floor, fire clay: , 
Thickness of bedvsc 22 co soo0 es ees Je ert Gow abo ele a ee Ge 2 8 2 5 
"Phickness Ob sani ples once ae. tN eco teesecade eh ed ote alee oO ccu eto Jee 2 7 2 3 


° Not included in sample. 


Section A was measured at the loading shovel in pit; and section B was meas- 
ured 200 feet ahead of the loading shovel in pit. The ultimate analysis of a 
composite sample, made by combining face samples A-1959 and A-1960, is given 
under laboratory number A-1961. 

A steam shovel was used for stripping; black powder and dynamite were 
used for blasting. At the time of sampling the daily output was 750 tons; the 
output for 1923 was 72,000 tons. Shaker screens were used; coal was taken from 
advance workings, 60 per cent being run of mine. At the time of sampling 
this mine was the only one in the vicinity that cleaned its coal on a table. 


WoRLAND. VALENTINE MINE 


Analyses A-1838 to A-1840 (pp. 14-15). Bituminous coal from Valentine 
mine, a stripping operation, at Werland on the Kansas City Southern Railway. 
Coal bed, Mulberry; Cherokee formation. Dip, flat. Thickness, 2 feet 514 
inches to 2 feet 8 inches. Roof, soft “soapstone”; floor, fire clay. The bed 
Was measured at two points, May 16, 1924, by J. N. Geyer, as described below: 


Google 
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Sections of coal bed in Valentine mine 


BOC ON ise h ee ae thas Sree eg ew ew ee a ee eocnellg thee hae ere nat BR 
Laboratory N G23. c0ec 2 cee ee te en trans cee wei eee. A-1838 | A-1839 
Roof, soft ‘soapstone’: Ft. in Ft. in 
CR see clus Pasta tase oes vet SS EE gia mel ee Sink act Be Ah aS nN ne RL re 8 
bh’. |. een OnE ENE: ip ert SRE SAM CTT SAD AT RDS nS OEIC eM DT CYR et Lae: e! 
Oe on re rs ee es hn CA emi eens tats ann Sai dale satel, 1 8% 
Floor, fire clay: 
Thickness Of beds chon oe ee etisalat a es 2 54 2 #8 
T ess of sample._.... 2 en eee een nnn ee ene eee ee ence z-| 2 4% 2 8 
* Not included in sample. 


Section A was measured 20 feet ahead of loading shovel in pit; and section 
B was measured in McGoey’s pit on Franklin farm. The ultimate analysis 
of a composite sample, made by combining samples A-1838 and A-18339, is given 
under laboratory number A-1840. 

A steam shovel was used for stripping the coal. Blasting was done with 
black powder and dynamite. At the time of sampling the daily output was 250 
tons; shaker screens were used; sizes produced were run of mine, slack, crushed, 
egg, and lump. A new tipple was to be built and a picking table installed. In 
1924 the lifetime of the mine was estimated at 100 years. 


WoRLAND. BLUE JAY MINE 


Analyses A-1841 to A-1844 (p. 15). Bituminous coal from the Blue Jay 
mine, a slope mine, one-fourth mile north of Worland on the Kansas City Southern 
Railway. Coal bed, Mulberry; Cherokee formation; dip 1°; strike northeast. 
Thickness, 2 feet 14 inch to 2 feet 91% inches. Roof, soft ‘‘soapstone’’; floor, 
fire clay. The bed was measured at three places, May 16, 1924, by J. N. Geyer, 
as described below: 


Sections of coal bed in Blue Jay mine 


OC OT ante as en ke ee ne ta a et ce re ee ae A B C 

Laboratory NO: os cccncs os ee eke et no wen ee ueb cclwceu bees ce A-1841 | A-1842 | A-1843 
most, act “soapstone”: Ft. in. ei He in, 
beh Meat Sah Wes 90 3 cel deans als Sa os Ae ei ae nf aetna h eet ta hae te 11 8 gle 
Pyrite. 220222 1M : 
Thickness of bed... .....-.-.----.--.....- see eeeenuseeeeeeeeeuww.-| 2 Ml 2 8%] 2 9% 
ess of sample.___.....-. 22 nee eee eee 1 11 2 8% 2 aig 

* Not included in sample. 


Section A was measured at face of 3 west entry, off south entry, 1,500 feet 
southeast of opening; section B was measured at face of 1 north entry, off 1 east 
entry, 1,500 feet east of opening; and section C was measured at face of 2 east 
entry, 2,200 feet southeast of opening. The ultimate analysis of a composite 
sample, made by combining face samples A—1841, A-1842, and A-1843, is given 
under laboratory number A-1844. 

The daily output was 200 tons; the output in 1923 was 35,000 tons. Shaker 
screens were used; all coal was run of mine. Coal was undercut by machines; 
black powder and permissible explosives were used. 
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BOONE COUNTY 


CoLuMBIA. BLACKFooT MINE 


Analysis 75556 (p. 15). Bituminous coal from Blackfoot mine, a shaft mine, 
2 miles south of Columbia on the Wabash Railway and the Missouri, Kansas & 
Texas Railway. Coal bed, Bevier; Cherokee formation. Thickness, 3 feet 8 
inches. Roof, shale; floor, clay and limestone. The bed was measured at one 
point, May 31, 1920, by W. W. Weigel, as described below: 


Sections of coal bed in Blackfoot mine 


Ieaboratory Noto). Seat cee eee en ae eee 75556 
Roof, shale: Ft. in 
COB ease caches he eae a Py eae eae oat 2 10 
ON aa ee a ae hes te el 02 
OB tn ase ty Ne feet oe rs ten uli tere he ari ne areas Es Sa 8 
Floor, clay and limestone: 
mchiekness Of Déd v2.2 e ee re ete ee oh eee 3 8 
Thickness of sample._......-...--.-...---------ssenneencne 3.9 


The bed was measured 500 feet west of shaft. 
The daily output 100 tons at time of sampling. 


CALLAWAY COUNTY 


FuLTron. GRENNEL MINE 


Analysis 75562 (p. 16). Bituminous coal, from Grennel mine, 1}4 miles south- 
west of Fulton. Coal bed, Bevier; Cherokee formation. Thickness, 2 feet 6 
inches. Roof, shale; floor, clay with hard and soft layers. The bed was sampled 
200 feet southwest of the shaft, July 17, 1920, by W. W. Weigel. 

The daily output was 25 tons at time of sampling. 


HENRY COUNTY 
Winpsor. Bowren MINE 


Analyses 75554 and 75555 (p. 19). Bituminous and cannel coal from Bowen 
mine, a shaft mine, 7 miles northwest of Windsor, on the Missouri, Kansas & 
Texas Railway and Chicago, Rock Island & Pacific Railroad. Coal bed, Windsor; 
Cherokee formation. Thickness of clean coal, 6 feet 6 inches. Roof, “rash” 
(thin coal with clay and pyrite seams); floor, shale and clay. The bed was 
measured at two points, July 23, 1920, by W. W. Weigel, as described below: 


Sections of coal bed in Bowen mine 


BOCUON: ccccseconscee ue cotton fee teen coe hect ee aac adeee cared evens eon A B 
TADOPHtGry INO sasass cos eo lcs ckndat ue oreo ceo nsea Gs eos oumec aan eee weceawies! 75554 75555 
oof: Ft. in. | Ft. &@. 
BIACK Stn (Oboe cn es ce a elt ce dec att cnt seca moa °6 0| 65 0 
Coal with some pyrite streaks near base._......-220 22 eee eee eee eee eee ee ween 06 5| 4d 5 
Immediate roof, rash (thin coal with clay and pyrite seams)_............----------.. o4 Q| ¢4 0 
Code MIUININOUS A en i a a ee ee ae a eR ieee cl aE 4 oj e4 0 
Cel, ATI es ere res at lene a el a on ed ee ce eae uae ae ae a 02 6; 2 6 
Floor, shale, and clay. 
Thickness of bed... -.. 22.2222 eee eee eee cece eee eee eee ee 66) 6 & 
ThickiWess ol Shi ples cows Me we oe gece Co Pd eet Pe ae Lass 4 0 2 


I cae Mae da ais ee Pe ane LENNIE Le aaa | DD eee 
The daily output was 400 tons at time of sampling. 


¢ Not included in sample. 
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LAFAYETTE COUNTY 
LEXINGTON. Summit MINE 


Analysis 75568 (p. 20). Bituminous coal from Summit mine, 3 miles south of 
Lexington. Coal bed, Lexington; Cherokee formation. Thickness, 1 foot 7 
inches. Roof, shale overlaid with limestone; floor, clay. The bed was measured 
and sampled 4,000 feet west of shaft May 6, 1920, by W. W. Weigel. 

The daily output was 400 tons at time of sampling. 


MACON COUNTY 
ARDMORE. CENTRAL No. 24 


Analysis 75565 (p. 21). Bituminous coal from Central No. 24 mine, 1 mile 
north of Ardmore. Coal bed, Bevier; Cherokee formation. Thickness 4 feet 
4inches. Roof, shale and sandstone; floor, fire clay and limestone. The bed 
was measured and sampled at one point, 4,000 feet southeast of shaft, May 29, 
1920, by W. W. Weigel, as described below: 


Section of coal bed in Central No. 24 mine 


LSDOPRCORY ING ox 5c sous on i aa nese neces ee ede etd Sa oe 75565 
Roof, shale and sandstone: Ft. in. 
COs soe he 82 aut ie eae eh are i Se Sia taht a Aa eat as 3 2 
Shale an@ pyrites.. 255.000) oso et bes oe eet cee oe a2 
COS cc. dinsca ssa s eet cee eee in Do oueleSeeweluees as, 1 0 
Floor, fire clay, and limestone: 
Thickness Of bed 2s 2s och ete ewe ee see ou wees 4 4 
Thickness: of Sample. 5 oc2 ec cea eo et Ghee ees ates 4 2 


The daily output was 850 tons at time of sampling. 
RANDOLPH COUNTY 
HuNTSVILLE. PowHaTAN MINE 


Analysis 75560 (p. 23). Bituminous coal from Powhatan mine, a slope mine 
2 miles east of Huntsville. Coal bed, Bevier; Cherokee formation. Thickness, 
4feet 1 inch. Roof, sandy shale; floor, hard fire clay. The bed was sampled 
at one point 1,500 feet northeast of slope mouth, June 12, 1920 by W. W. Weigel 
as described below: 
Section of coal bed in Powhatan mine 


Naboratory NO@i.205 02. ce eee te oie oe et 75560 
Roof, sandy shale: Ft. in. 
OBS ose tein ee a See ane ee eee ans ein ee ke 3 0 
Clay, hard and pyritiferous__...._...--_-.--.---.--------------- a6 
GN as ct BY hh apn a ae ah en NI gn geal 8 
Floor, hard fire clay: 
Thickness of bed._....__.-__-_.--_---------_--_-------------- 4 1 
Thickness of sample. __________-.---.-...---------------------- 3. 68 


The daily output was 450 tons at time of sampling. 


a tae Sees A Nt ee ee ee 


* Not included in sample. 


Go gle 


32 ANALYSES OF MISSOURI COALS 


JACKSONVILLE. JACKSONVILLE MINB 


Analysis 75569 (p. 23). Bituminous coal from Jacksonville mine, 1 mile 
northwest of Jacksonville. Coal bed, Bevier; Cherokee formation. Thickness, 
3 feet 11 inches. Roof, shale; floor, clay. The bed was sampled at one point, 
2,500 feet northwest of shaft, June 11, 1920, by W. W. Weigel, as described below: 


Section of coal bed tn Jacksonville mine 


LADOESIOfY NOs ooo coe ete a eee eee cea ee eae 75569 
Roof, snale: Ft. Ip. 
hat eh ce aa ee a he el ete 2 10 
aa Sis a an ace etree ie eae Bd 3 
76 Cael ee anon SNE Poe Se Pa fo on ORION unde TEE RE AY Ener Ai ie RE eT ge 10 
Floor, clay: 
PIG KOR RS OFC alas esheets ces a nl OR ah ale oh Sole Ney 3 ll 
Thicknessrol sain ple <3 42.0665 522305. Se toe eee sae cicicce 3 8 


The daily output was 200 tons at time of sampling. 
MosBer.Ly. Smita-Marriotr MINE 


Analysis 75564 (p. 24). Bituminous coal, from Smith-Marriott mine, 144 
miles northwest of Moberly. Coal bed, Bevier; Cherokee formation. Thick- 
ness, 4 feet 4 inches. Roof, sandy shale; floor, hard fire clay. The bed was 
sampled at one point, 200 feet east of shaft, June 4, 1920, by W. W. Weigel, as 
described below: 

Section of coal bed in Smith-Marriott mine 


TR DOPACORY INOS 50.53 oi a ee Sh ae) A ei te re 75564 
Roof, sandy shale: Ft. in. 
CGR Sor eoci tees ee ee Os ee ee aecesn 3. 64 
GF ee (0) 6 ce a ye en rc EO OUR eC Cie OEE a2 
A a aac ayo en Ne rs Stata ta eg Tae ek Saeed 10 
Floor, clay, hard fire clay. 
ENIGKRESS OF DOGS... Sel oh eee ieee eee erete shad aas 4 4 
Thickneéssof Sample = 22 22260 eee nec ose Scouts se 4 2 


The daily output was 100 tons at time of sampling. 
RAY COUNTY 


RicuMonpD. Ray Country MINB 


Analysis 75563 (p. 25). Bituminous coal from Ray County mine, a shaft 
mine, 1 mile northeast of Richmond on the Atchison, Topeka & Santa Fe Rail- 
way. Coal bed, Lexington; Cherokee formation. Thickness, 1 foot 9 inches. 
Roof, shale overlaid with limestone; floor, limestone. The bed was measured 
and sampled at one point, 1,300 feet south of shaft, May 13, 1920, by W. W. 
Weigel, as described below: 


° Not included in sample. 
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Sections of coal bed in Ray County mine 


Laboratory Nosicceteeoceese cee oen ices ect besa cccseoeucsses ee 


Roof, shale full of pyrite lenses: 


Floor, fire clay and limestone. 


Thickness: Of DCG \sicc6c:2dto i ce hve ce eensseweesee 
Thickness of sample-_____.__..--.----------------------- 


The daily output was 225 tons at time of sampling. 


* Not included in sample. 
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ANALYSES OF DELIVERED COAL 
By N. H. Snyper?? 


Coal analyses help to describe the character of coal as it lies in the 
ground or as it is delivered to the users. There is a distinct difference 
between the ‘‘mine samples”’ and the ‘‘delivered samples.”” Analyses 
of samples of coal collected from the face of the mine bed are plentiful, 
but available analyses of samples collected from coal as delivered to 
the consumer are relatively few. 

Mine samples are collected according to a standard method," 
the essential features of which are a channel 2 by 6 or 3 by 4 inches, 
cut from roof to floor in the face of the bed, and the exclusion from 
the samples of partings more than three-eighths inch thick and lenses 
or concretions of sulphur or other impurities more than 2 inches in 
maximum diameter and one-half inch thick. 

Analyses of mine samples form a permanent or scientific record of 
the coal bed at the point sampled; they are important in determining 
the character of the coal in any given mine or district. When the 
samples are taken in a standardized manner these analyses are valu- 
able to an operator for comparison with analyses of delivered coal, 
and they show him whether or not his mine is being efficiently worked 
or whether the coal is being properly prepared—which involves the 
question whether he has suitable mechanical appliances for separat- 
ing the impurities. 

Mine samples may serve as reliable guides for the experienced 
purchaser of coal who has knowledge of the impurities in the bed 
and the degree to which these are eliminated in mining and preparing 
the coal. To the average purchaser unacquainted with these details, 
however, dependence on mine samples may be misleading. The 
quality of coal indicated by the face samples can rarely, if ever, be 
equaled in the delivered coal. Certain impurities that are eliminated 
from the formally prepared mine sample may not be eliminated by the 
miner interested in getting out a large tonnage. Some of the roof and 
floor may also be included if these are soft or flaky. Some analyses 
of mine samples, particularly those taken from geological reports, 
may be from either outcrop coal or small workings not beyond the 


1° Engineer in charge of fuel inspection, Bureau of Mines. 
11 Holmes, J. A., The sampling of coal in the mine: Tech. Paper 1, Bureau of Mines, 1918, 17 pp. 
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influence of weathering. When coal prices are high and competition 
lessened it is easy for the miner and the management to lower the 
standards of preparation, and a return to rigid standard is always 
difficult. . 

In sampling delivered coal the Bureau of Mines follows a definite 
procedure.’2 A sample of not less than 1,000 pounds is systematically 
collected by taking equal increments at regular intervals throughout 
the delivery while coal is being loaded or unloaded and crushing and 
reducing this gross sample by successive stages to laboratory size. 

In using analyses of samples of delivered coal one must recognize, 
that coal is not always of uniform size and that the impurities are 
not uniformly distributed throughout the mass. Hence there will be 
some variation in the results of sampling; and, even though the same 
mass of coal is sampled a number of times, the analyses would not 
agree absolutely except by chance. Only when a number of analyses 
representing a considerable tonnage mined over a period are available 
do the average value and range of variation of a particular coal become 
known with certainty. By making reasonable tolerances, however, 
for these variations, delivered coal can be sampled accurately enough 
for all practical purposes. 

Delivered coal from any given mine may differ from day to day 
through variations in mining or preparing the coal; hence a record 
of analysis of delivered coal for any one time should not be considered 
a permanent record, for the output may be greatly improved by new 
methods of mining and preparation; or, on the other hand, the output 
may deteriorate through carelessness in mining or preparation. 

Table 5 gives the analyses of samples collected by representatives 
of the various Government departments under direction of the Bureau 
of Mines from coal delivered to the Government and by representa- 
tives of the Bureau of Mines from coal delivered to railroad cars 
at mine tipples. The former samples were collected systematically 
throughout the entire delivery; the latter samples were collected 
systematically throughout an entire day’s run at the mine. These 
records of delivered coal indicate more nearly what the consumer is 
likely to receive, but the amount of coal represented and the number 
of analyses made must be carefully considered. 


1 Pope, G. 8., Methods of sampling delivered coal and specifications for the purchase of coal for the 
Government: Bull. 116, Bureau of Mines, 1918, 64 pp.; Directions for sampling coal for shipment or delivery. 
Tech. Paper 133, Bureau of Mines, 1917, 5 pp. 
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See also Bevier. 
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Cainsville, coal from, analyses of.....--..---- 
Cainsville bed. See Cainsville. 
Cainsville mine. See Cainsville. 
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Caldwell No. 1 mine, coal from, analyses of... 
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